Background and Objectives: Oral diseases are known to negatively impact physical, functional, and emotional well-being, and thus adversely affect quality of life. The aims of the study were (1) to assess the oral health-related quality of life (OHRQoL) and (2) to explore socio-demographic, -economic, and -environmental factors that are associated with OHRQoL among a sample of children aged 11-14 in Saudi Arabia. Materials and Methods: A cross-sectional design was used. The Child Perceptions Questionnaire (CPQ)-a self-administered, validated, and standardized questionnaire was used to collect data on OHRQoL in four domains: oral symptoms, functional limitations, and emotional and social well-being. In addition, data were collected on home environment, socioeconomic/demographic characteristics, and oral hygiene practices of participants and their parents or adult guardians. Univariate descriptive statistics, Spearman's correlation, and Kruskal-Wallis H and Mann-Whitney tests were used. Data were analyzed using SPSS 23 Software. Significance was set at α = 0.05. Results: In total, 534 children participated in the study (91% response rate), of which 60% were females. Twenty percent of children described their oral health as "poor" and one in every four children reported that their oral health had at least some effect on their overall well-being. Children who were male, attending public schools, and living with both parents were more likely to report poor OHRQoL. Conclusions: A considerable proportion of children aged 11-14 could discern that their oral health had some effect on their overall well-being. The results identified potential predictors of OHRQoL. Disparities in OHRQoL exist among certain sub-populations. Active efforts and local interventions are necessary to improve OHRQoL.
Introduction
Oral health is a well-known global public health concern. The World Health Organization (WHO) has estimated that 60-90% of all school-age children are affected by oral health diseases most commonly untreated dental caries [1] . Poor oral health is known to "undermine self-image and self-esteem, discourage social interaction, and cause other health problems that lead to chronic stress and depression as well as incur great financial cost" [2] . Oral health-related quality of life (OHRQoL) strives to capture not only the health status but the broader experience of health as perceived by individuals [2, 3] . Multidimensional in its approach, OHRQoL is a subjective, self-reported evaluation based on functional, psychosocial, and economic parameters that impact the individuals' overall quality of life [2] . The Wilson Clearly conceptual model has been applied as a framework for OHRQoL; linking clinical, non-clinical, individual, and environmental characteristics (including socio-economic factors) with health-related quality of life [4] . Measures of OHRQoL are regarded as oral health outcomes and are useful and important in the assessment and evaluation of oral health status; needs assessment, care provision, and effectiveness of different oral health interventions and actions within a population [5] [6] [7] . Several patient-based assessment instruments have been developed to measure OHRQoL; however, in children, the child perceptions' questionnaire (CPQ [11] [12] [13] [14] ) is the most extensively used. The CPQ [11] [12] [13] [14] assesses four domains: oral symptoms, functional limitations, and social and emotional well-being [8] . The 36 item instrument is designed to assess OHRQoL in children aged 11-14 years , and questions ask about the frequency of events in the previous three months.
This age marks the final transition towards permanent dentition. Moreover, the age period of 10-14, also known as early adolescence, is a transformative period (characterized by developmental, cognitive, and risk-taking behavior) that may affect short-and long-term health and quality of life [9] .
Low family income [10] [11] [12] [13] [14] [15] , increased number of siblings [9] , and ethnicity and race [16, 17] have been significantly associated with poor OHRQoL in children [18, 19] . In contrast, children with educated parents and more mature mothers in age reported better OHRQoL [10] .
So far, the majority of studies investigating the impact of socio-environmental factors on children's OHRQoL have been conducted in developed countries [10] [11] [12] 17] . Saudi Arabia (SA) has a population exceeding 31.5 million; more than 2.5 million of its population are children aged 11-14 years [20] . To the best of our knowledge, studies in Saudi Arabia (SA) have focused on OHRQoL as an effectiveness measure in relation to specific dental treatments (i.e., orthodontic or dental rehabilitation under general anesthesia) [21, 22] or targeted the parental perception of OHRQoL among a specific subpopulation (children with autism) [23] . One review article estimated that prevalence figures for dental disease among children are as high as 94% for 3-7 years and 91% for 12-19 years [24] . Therefore, dental diseases are likely to be a major public health problem affecting children within SA. The problem's scale and lack of available information regarding oral health status and OHRQoL of children in SA warrants further study. The aims of this study were to assess the OHRQoL among a sample of SA children and to identify the socio-demographic, -economic, and -environmental factors that impact OHRQoL in this group.
Materials and Methods
A cross-sectional design was used to achieve the aim of this study. Data were collected by means of a self-administered validated standardized questionnaire addressing OHRQoL. Information was also collected on home environment and socioeconomic/demographic characteristics of children and their parents/guardians. The study protocol was approved by the institutional review board office, King Abdullah International Medical Research Center, Saudi Arabia (SA), research protocol: RC16/012/R (January 2016). Eligibility criteria for participants included: (1) children between 11 to 14 years and (2) accompanied by a parent or an adult guardian (sibling). Children on school trips accompanied by teachers were excluded. Our study was conducted during the Al-Janadriyah festival 2016, which is SA's national festival of heritage and culture. The Al-Janadriyah festival is the largest festival in SA and it attracts people from all around the different regions of the country. Around 6 million guests attended the festival in 2016 with approximately 20% being children aged 10-14, reflecting the high percentage of children this age throughout the entire Saudi population.
Data were collected electronically using tablet devices. Participants were randomly selected using non-probability sampling. After obtaining the informed consent from an accompanying parent/adult guardian and verbal assent from the child, the child was handed a tablet device to complete the survey on their own. Upon completing the child's section, guardians were handed the tablet and asked to complete questions separately on socio-demographic and -economic characteristics, and their own oral hygiene behavior. Adding to the oral health-related quality of life sections, data were also collected on family structure, number of siblings, gender of the child, and type of school.
Parents or guardians provided data on their age, gender, marital status, and number of children aside from participant and other household members, parental occupation, education, income, home ownership, access to dental care services, utilization of dental services, and dental health coverage.
To assess OHRQoL, the Arabic version of the 36 item child perceptions questionnaire (CPQ [11] [12] [13] [14] ) was used. The CPQ [11] [12] [13] [14] was initially developed and validated in Toronto, Canada by Jokovic et al. [25] . The Arabic version of this questionnaire displayed good psychometric properties and was translated and validated by Brown et al. [26] . The higher the CPQ 11-14 score, the lower (worse/poorer) the quality of life. In addition to the 36 items of the CPQ [11] [12] [13] [14] , two questions that self-rate the overall oral health and the effect of oral health on overall participant well-being were asked and measured on a five-point response format (poor to excellent, never to very much, respectively). A further question regarding oral health practices, such as frequency of the child's daily teeth brushing, was also included. A subject was considered with good overall health if he/she had answered the question with "very good" or "excellent". Furthermore, a subject was considered without oral health effect on overall well-being if they answered the question with "none" or "little" effect.
The outcome variables in the study were overall OHRQoL (overall CPQ), the four sub-domains (i.e., oral symptoms, functional limitations, emotional well-being, social well-being), the self-rated overall oral health and overall well-being. Assuming that 50% of Saudi children had better oral health-related quality of life (OHRQoL), with a margin of error 5%, and confidence level of 95%, the minimum recommended sample size was 384 adolescents. To accommodate for non-response and invalid questionnaires, 584 adolescents were invited to participate.
The data were analyzed using SPSS 23 software (IBM Corp., Armonk, N.Y., USA). Data normality was tested using the Kolmogorov-Smirnov test. The domains' scores and overall score deviated significantly from normal distribution; therefore, non-parametric tests were applied. Univariate descriptive statistics were used to summarize the respondents' characteristics. The Chi square test was used for proportional comparisons of categorical variables. Spearman's correlation test was used to test the correlation between the age of parents/guardians and the overall OHRQoL score. Mann-Whitney and Kruskal-Wallis H tests were used to compare the median differences of OHRQoL scores and its domains according to different children's socio-environmental and demographic independent variables, with Bonferroni correction used when needed. Based on the participants' total scores of CPQ, the median was used as the cut-off point for OHRQoL. Scores less than or equal to the median were considered as "better" and scores more than the median as "worse". Binary logistic regression was performed to ascertain the effect of demographic, socio-economic, and environmental characteristics on the overall oral health-related quality of life. A test was considered significant if the p-value < 0.05.
Results

Participant Characteristics
Five hundred and eighty-four children and their parents/guardian were invited to take part in the study. A total of 534 children participated (91% response rate). Twenty-five respondents did not fill out at least 75% of the survey's questions (so they were omitted from the study). Five hundred and nine questionnaires were used for further analyses. Sixty percent of the participants were male children. The mean age of the adolescents was 12.6 years old, while the mean age of their parents/guardians was 42 years old. Almost 60% were accompanied by their father, 33% with their mother, and 7% with their sibling. The majority (70%) of the children's mothers were unemployed. However, 90% of their fathers were employed, with nearly two-thirds working in the government sector. More details are described in Table 1 . 
Relationship between Participants' Characteristics and Overall OHRQoL Scores
The parent/guardians' age significantly correlated with OHRQoL score. The median OHRQoL reported among females was significantly lower (better) than males. Participants studying at international and private schools reported significantly better median OHRQoL scores compared to those studying at government schools. The median OHRQoL scores of participants whose mothers and fathers working within the healthcare field were significantly better than in other fields. Participants not living with both parents had significantly better OHRQoL scores compared to participants living with both parents. However, the OHRQoL scores among mothers (as a caregiver type) were better than fathers and other guardians. Children or parents/guardians who brushed their teeth more than two times per day had better OHRQoL compared to those who brushed once a day or did not brush at all. More details are reported in Table 1 .
Relationship between Participants' Characteristics on Overall Oral Health and Effect of Oral Health on Overall Well-Being (Single Item Outcomes of Q37 and Q38)
Approximately, three in every four children reported their oral health impact as "none/little effect" on their overall well-being. Participant characteristics that were found to be more prevalent with reporting "none/little effect of oral health on overall well-being include: females; (87% versus 71%, p-value < 0.001); participants whose mothers had a secondary school education compared to other groups (84%, p-value = 0.023); children who do not live with both parents compared to those who do (95% and 89%, p-value = 0.004 and <0.001, respectively), and living with a guardian who brushes their teeth two or more times per day compared to subgroups brushing less than frequently than this (84%, p-value = 0.001). More details are described in Table 2 . 
Relationship between Participants' Characteristics and the Sub-Domains of OHRQoL
The oral symptoms domain was significantly associated with child brushing frequency. Functional limitations were significantly associated with child gender, region, school type, employment status of the father, living with both parents, and caregiver type. Emotional well-being was significantly associated with the employment status of the father, child brushing frequency, and guardian brushing frequency. Finally, child gender, mothers' education, school type, employment status of the father, home ownership, living with both parents, sibling numbers, caregiver type, and brushing frequency of the child and the guardian were significantly associated with social well-being (other associations are reported in Table 3 ). 
Multivariate Analysis of OHRQoL and Participants' Characteristics
A binary step-wise logistic regression model (Table 4 ) showed that as the parents' age increased by one year, the odds of reporting better oral health-related quality of life decreased by 2% (OR = 0.98, 95% CI; 0.96-1). Furthermore, factors found to increase the odds of better reporting of OHRQoL included: female gender by 58% (OR = 1.58, 95% CI; 1.07-2.34) and attendance at an international/private school by 50% (OR = 1.50, 95% CI; 1.01-2.23). Moreover, children who did not live with both parents were 2.3 times more likely to report better OHRQoL than those who did (OR = 2.34, 95% CI; 1.12-4.86). 
Discussion
This is the first study in SA to describe the associations between OHRQoL and demographic, socioeconomic, and environmental factors among a general population sample. The results revealed that almost 47% of the participants reported "very good/excellent" overall oral health. One in every four children reported "some/very much" effect of their oral health on their overall well-being. Interestingly, the findings suggest that females, young parents, and children attending international/private school report better OHRQoL. Also, children who do not live with both parents were 2.3 times more likely to report better OHRQoL than those who do.
The trend in reporting "some/more effect" of oral health on general well-being is highlighted by the fact that children's emotional well-being was the most commonly affected domain in this study. Emotional and social well-being are frequently cited in the literature as being prominent parts of the perceived effect of oral disease and/or dysfunction on OHRQoL [27] . As those children (11-14 years) come under the umbrella of early adolescence, the effect on these domains might reflect the psychological changes that occur in early adolescence, where adolescents become sensitized to cultural norms and ideals, and an increased importance is attached to one's peers' perception of oneself [27] .
Socioeconomic status (SES) is a complex construct that is composed of many inter-connected variables. Our findings suggest that the effect of SES might be mediated by some variables more than others. For example, and in contrast to other studies, girls reported lower OHRQoL than boys in this study [28] . The mismatch could reflect cultural differences in the perception and expression of oral health between girls and boys or reflect true differences in the oral health status among participants. Contrary to findings of other studies [10, 18] , in this study, children of young parents reported better OHRQoL. A plausible justification could be that the young parents are more exposed to preventive dental care awareness (e.g., brushing frequency or preventive dental visits) and are therefore more likely to be vigilant for oral health impact on children's quality of life which affected their children's perceptions of OHRQoL. This is supported by the significant association between the brushing frequency of the participants' and their parents/guardians and OHRQoL, as well as with overall oral health.
This study showed that children attending international/private school have better OHRQoL. The comparison of school type (public versus international/private) may suggest affluent families would be more likely to afford preventive dental care and more inclined to send their children to private schools. Similarly, other schools (e.g., private or international schools) might encourage their students to follow more health-enhancing behaviors (e.g., exercise, teeth brushing or restricting candy consumption at school lunch) when compared to public schools. SES may also be implicated in the adoption of behaviors that are more conducive to oral health (i.e., increased oral health literacy and/or preventive dental visits), which are by themselves independent factors that can influence oral health status and OHRQoL.
A surprising finding was that children who live in a household without their parents were 2.3 times more likely to report better OHRQoL than those who live at home with their parents. A possible explanation for this may be that when living with one parent, the parent may be more attentive to their children's health. Many Saudi families rely upon nannies to take care of many aspects of their children's well-being (which may also include personal hygiene). Who the caregiver is rather than whether or not the child lives with their parents may better explain the difference that exists in reported OHRQol scores. Our study highlighted that mothers as caregivers increased the likelihood of reporting better OHRQoL scores (p-value < 0.001). Having a mother as a caregiver may alter their perception of OHRQoL compared to others whose caregiver is a father or guardian.
Strengths and Limitations of the Study
This study described the predictors of OHRQoL and the perceived impact of oral health on overall well-being of a population-based sample of children and adolescents. Children and adolescents bear the biggest burden of oral dysfunction. Findings from this sample may help inform public health efforts and policies to improve prevention and curative efforts for this vulnerable group. This study was the first to recruit a population-based sample as opposed to hospital-based sample that conceivably might exhibit more oral disease prevalence and a substantially different OHRQoL profile. However, the setting of a festival made recruiting a probability sample logistically unfeasible thereby limiting the generalizability of our results. Furthermore, oral examinations to investigate how clinical and self-reported measures were correlated among the study participants was not performed. In our study, most of our participants reported coming from households with a high monthly income (54% of participants, reported USD $2665 dollar/month); therefore, our findings may be biased towards individuals who are socioeconomically better off.
Conclusions
Our findings raise awareness of children's oral health-related quality of life. Collectively, promoting (preventative) oral health care within schools and communities and linking these services with youth-serving organizations is important to improve children's oral health and overall well-being. Moreover, attention to boys' and parental oral health should be taken into consideration when designing interventions to enhance oral health. Further studies are recommended to assess the causal pathways by which socioeconomic factors affect OHRQoL and to identify clinical and public health opportunities to improve OHRQoL.
